Introduction
In the last decades, the world's population has increased, aged and become increasingly afflicted with diseases (chronic disease), thus posing a great threat to our healthcare system. 1 Given the potential scope, intensity and duration of these challenges, we believe that the current healthcare pattern cannot address these problems. The doctor-centred care pattern has been questioned; although it is transforming slowly, new patient-centred care is slow to develop. 2, 3 The difficulty of providing services based on patients' preferences and needs is one of the key sources of substantial frustration for professionals, administrators and policymakers in providing effective healthcare services. 4, 5 Currently, unlike some synonymous concepts, such as activation and involvement, an increasing number of studies have recognised that patient engagement (PE), as an umbrella and culturally sensitive concept, is a crucial component for providing high-quality healthcare services. 6, 7 PE aims to support and strengthen patients' self-care responsibilities and abilities and then collaborate with their healthcare providers to achieve the maximum values of healthcare services and improve their health. 8, 9 PE transforms the role of the patient in healthcare from a passive one (patient is a receiver) to an active one (patient is a partner). When interacting with the healthcare system, patients are supported in expressing their ideas and concerns to freely interact collaboratively with the healthcare provider in a process of shared decision-making towards, among other possible benefits, a better quality of life. 10 Currently, strategies and policies that encourage PE in health and social care are gradually being established, mainly in developed Western countries. 4, 11, 12 Governments are increasingly investing in research and programmes that encourage patients to be partners with healthcare professionals in taking responsibilities jointly to manage health. However, although the strategies and policies that support the engagement in improving the quality of healthcare services are political rhetoric in most countries, encouraging PE is still resisted by healthcare professionals. 13 Queries, such as how to assess PE and how PE influences patients' quality of life, are rarely elaborated. Interest in PE stagnated, and the philosophy of health care never fundamentally changed.
The Hong Kong (HK) healthcare system is not yet ready to handle the fact that patients who are living with multiple chronic conditions do not truly need to have their diseases cured (impossible) but instead want a better life with the disease. 14 The purpose of new healthcare services should transform from just helping people cope with the symptoms of illnesses or disabilities or regaining their best possible state of health to better managing their health and obtaining a better health-related quality of life (HRQoL). If the healthcare system is to effectively handle this transformation, its structure must evolve from the episode-driven "one-anddone" system to a system that is patient-centred with an integrated care approach. 15 As such, patients' voices must be heard, and their needs and preferences must be considered and respected not only the treatment stage but at all stages (eg, diagnosis and rehabilitation) of the entire health care journey. Our healthcare system must be a system that emphasises value over volume. 16 In HK, the government encouraged using PE 10 years ago, 17 though few empirical studies, which specifically emphasise the evaluation of PE in healthcare, support the policy makers' effort. Recently, increasing evidence has shown that PE is important for improving HRQoL, Boult et al., in US, identified that the promotion of PE is essential to successful care management programs targeting with improved quality of life, functional autonomy, and decreased hospital use. 18 Dang-Vu et al preliminarily indicated that PE in health behaviours play a critical role in improving HRQoL and reducing healthcare utilization for patients living with chronic conditions. 19 Barello et al developed a theoretical framework of PE based on psychological process and provided the empirical evidence in Italy that HRQoL deeply depends on the patient ability to engage in their care and the health expectation they have. 20 However, studies to explore how the impact of PE on physical or psychological HRQoL has not yet been developed or widely reported in HK or China. 10, 21 The lack of evidence confirming such a relationship limits governments' willingness and determination to use PE as a potential driver to improve HRQoL, especially in primary care settings (eg, general outpatient clinics (GOPCs)). Of note, patients with chronic conditions need PE the most, and the healthcare system should enable a wide and equal delivery of services at first contact to improve HRQoL.
HK policy makers and public health researchers feel increasing pressure to develop strategies that effectively enable patients with chronic disease to actively engage in their healthcare to improve their HRQoL. The dilemma is not in overselling. According to the HK population projection, by 2034, nearly 30% of its population will be 65 years and above, 22 which will place a huge medical burden on the provision of healthcare services. HRQoL is increasingly accepted as a primary outcome of chronic disease studies that reflect the impact of diseases on patients' life, 23 and PE is widely recognised as a powerful "weapon" for multiplying the healthcare system's ability to fight against chronic disease. 24 The academic and political importance of this relationship must be studied, especially in primary care settings, to build a first-line defence to improve health outcome. Thus, the present study aims to assess PE and its correlation with HRQoL in the GOPCs in HK.
Methods

Data collection
A cross-sectional survey was conducted in one of the largest GOPCs in HK in 2017. In HK, GOPCs are committed to providing community-based primary care services for all the HK residents. The patients under the care of GOPCs are mainly chronic disease patients with stable conditions (80%) and episodic disease patients with relatively mild symptoms. The inclusion criteria were as follows: (a) local language speaker (Cantonese), (b) aged ≥18 years old, (c) visited the clinic in the last six months and (d) could understand the content of the interview. Moreover, we have gave priority to contact with chronically ill patients. A team of experienced investigators conducted the survey in the clinic for nearly two months. All of the interview arrangements and plans were fully discussed with and supported by the clinic's chief. The time slots, including both morning and afternoon sessions, were prepared after discussing with the chief nurse. All patients who satisfied the inclusion criteria and visited the appointed clinic during clinic hours were invited to participate in the interview. All patients who agreed to participate in the interview were provided some explanations of PE concepts and then asked to sign a written consent form where their rights, the purpose of the study and the collection procedure were fully stipulated. All patient information was kept confidential, except for the principle researcher. Ethical approval was obtained from the Joint Chinese University of Hong Kong-New Territories East Cluster Clinical Research Ethics Committee.
Study instruments Patient engagement index (PEI)
The Patient Engagement Index (PEI, traditional Chinese version) was developed in HK to specifically evaluate the patients' performance on engaged relationships with healthcare professionals in the outpatient setting at four different stages of health care. PEI has been proved has good reliability (Cronbach's alpha =0.92) and validity. The PEI has 20 items and assesses the level of PE based on patient's self-experience at stages of diagnosis, treatment, rehabilitation and health maintenance. Each stage has five items to assess the different aspects (levels) of patientprofessional interaction (self-search information, enquiry, explanation, discussion and shared decision-making). Each item of PEI was assigned a specific weight to reflect its importance in PE. After transformation, the overall score of PEI ranges from 0 to 100, the higher the score is, the better the PE is. The PEI was developed while fully considering the international experience and the local patients' needs and is a scientific instrument that was first developed and applied in HK to assess patient engagement. 25 
EQ-5D-5L
EQ-5D-5L, developed by EuroQol, is simple, generic and standardised for measuring an individual's health status. 26 EQ-5D-5L has two parts, the first is a descriptive system contains five dimensions, including mobility, self-care, usual activities, pain/discomfort and anxiety/depression, 10 There are five levels within each dimension, from "no problems" to "extreme problems," which lead to 3,125 possible health statuses. It provides a simple descriptive profile and a single index value for comparing the health status of the population. 27 The second part is the EQ visual analogue scale (EQ VAS). EQ VAS records the respondent's self-rated health on a vertical scale where the endpoints are labelled "Best imaginable health state" and "Worst imaginable health state". 10 The reported health states of five dimensions can be converted into a single health index (utility score) using a scoring algorithm based on cultural health preferences. The utility score ranges between 0 and 1, where 1 represents "full health," 0 represents death, and negative values represent health states worse than death. The HK value set of EQ-5D-5L was developed by Wong in 2016, following the new international EQ-5D-5L valuation protocol. 28 The mean index value for the general population in HK was 0.9186. The visual analogue rating scale (VAS) was not included in our current study.
Data analysis
R (R foundation, version 3.5.0) was used for data analysis. Descriptive statistics were generated for the patients' socio-economic characteristics (ie, gender, age, educational level, marriage status, living status, working status, chronic conditions, status for receiving government allowance and having a caregiver or not), PEI score and EQ-5D-5L utility. ANOVA and ANCOVA F-tests with bootstrap were applied to examine the between-group differences based on these variables. 10 In this study, the statistical significance was set to p-value<0.05.
Robust linear regression models were built in this study for each process using the M estimator. 29 In the analysis, we examined the relationship between PE using the PEI and HRQoL using the EQ-5D utility. The PEI score was set as the dependent variable (DV), and the EQ-5D utility was set as the independent variable (IV). We also examined whether this relationship varied by adjusting a series of socio-economic characteristics. Therefore, three models were used in this study: (1) the PE-HRQoL model, which examined the relationship between PE and HRQoL (EQ-5D utility as the IV), (2) the PE-HRQoL-D model, which examined the relationship between PE and HRQoL adjusted by demographic chrematistics (EQ-5D utility, gender, age and educational level as the IVs), and (3) a full model, which examined the relationship between PE and HRQoL adjusted by all the socio-economic variables (EQ-5D utility, gender, age, educational level, government allowance, marriage status, working status, living status, chronic conditions and having a caregiver or not as the IVs).
Results
A total of 686 patients (response rate =64.1%) completed the questionnaire. Among them, 56% were female, nearly 50% were older than 55 and more than 60% reached at least a post-secondary educational level or above. Moreover, 91.1% of the respondents were not government allowance receivers, 53.6% had fulltime jobs and 71.4% reported to have at least one type of chronic condition ( Table 1) . Compared with the general population, except for age, our sample showed no other significant differences (https://www.bycensus2016.gov.hk/en/). Figure 1 indicates the distribution of the EQ-5D utility and the PEI score. The distribution of the EQ-5D utility was negatively skewed with a clustering at 1.0. The patients showed a high possibility of reporting the utility of full health, and most of the utility were reported greater than 0.7. The histogram of PEI indicated that the overall distribution of PEI score was nearly normal but slightly positively skewed. Most respondents scored between 25 and 50. Figure 2 indicated that participants with higher educational level were prone to show better HRQoL for both male and female. For participants with secondary educational level, the mean PEI scores for male and female were similar, however, the range of EQ-5D utility for female (0.0~1.0) was much wider than male's (0.6~1.0). Table 2 presents the PEI scores, the EQ-5D utility and VAS based on the background characteristics of the sample. The overall mean EQ-5D utility was 0.92 (0-1.0). The males (mean =0.93, SD =0.12) obtained a higher utility than the females, and the respondents with the highest educational level also had the best performance (utility =0.93, SD =0.09). The mean VAS score was 73.26, sd was 14.08. For PE, the mean (SD) PEI score was 37.02 (16.14) . The respondents (PEI score) who were female (38.03), younger (45.87), highly educated (45.31), single (41.53), and had no chronic conditions (40.07) had a positive correlation with a better PE (Table 2) . Table 3 indicates the mean score of the PEI for each dimension of the EQ-5D index at different stages of health care. Patients reported having more problems at mobility, self-care and usual activities tend to report a higher PEI score at all four stages of health care. For pain/discomfort, patients with moderate problem tends to have more positive attitude toward engagement into healthcare. However, for anxiety/depression, patients with no or slight mental problems tend to be more engaged.
In the regression model, we found that the PEI score increased significantly with the increment of the EQ-5D utility (coefficient =2.66, SE =5.11). After adjustment by other demographic characteristics in Model 2, the correlation between PE and utility was weakened (coefficient =1.77, SE =4.64) but still positive and significant. All of the demographic variables, such as gender, age and education, showed a significant relationship with PE. However, for Model 3 (full-model), after applying all of the socio-economic variables in the model, the relationship between PE and utility became weaker (coefficient =1.04, SE =4.69) and insignificant. Compared with that in Model 2, the other newly added variables also did not reach statistical significance (Table 4 ).
Discussion
Key findings of this study
Our study is the first to use a locally valid and reliable instrument for measuring PE to provide empirical evidence to reveal the level of patient engagement in public healthcare system in HK. A mean PEI score of 37.02 was reported in the survey. The results of synonymous patient experience studies in other Western countries are as follows: the Dutch mean was 61.3, the American mean was 61.9 and the Danish mean was 64.2 30 using the patient activation measure (an instrument developed in the US to assess patients' activation in health care, 0-100), where the performance of local patient engagement is not optimistic. (Note: The consideration of the comparison must be taken cautiously as they are two different concepts being validated in different countries). Moreover, our results also serve as the baseline for future assessment of PE in different settings or for different health conditions. For EQ-5D, the mean utility in the GOPC shows no difference from the HK general population. 10 Second, a high-performing healthcare system should provide services to improve the health of its population. 31 PE is an effective way to connect patients with their healthcare providers to improve health outcomes. 32 In our study, people with different socio-economic backgrounds showed, to some extent, different performance on PE where the socially vulnerable population seldom engaged in health care. Although we know that engaging patients in healthcare is not an easy task, our study provided valuable and evidence-based lessons that no one-size-fits-all strategy could rapidly improve patient engagement. If we want to improve the patient's quality of life through encouraging engagement, their background characteristics must be preferentially considered in providing healthcare services. Lastly and importantly, our study explores the potential relationship between PE and HRQoL in the GOPCs in HK. Essentially and academically, there is a preliminary agreement that PE could positively affect HRQoL for some specific diseases, 12 however, the association is not clear, and no agenda for future studies exists. Our study initiates a good attempt at filling this gap, which empirically confirms some previous assumptions and hypotheses demonstrating that encouraging patients to engage in their healthcare could improve their HRQoL in primary care. However, we also found that this PE-HRQoL relationship is inconsistent and varied when considering background characteristics and different stages of healthcare, and thus more efforts will be needed in the future for more a substantial exploration.
What is already known on this topic
PE has recently been recognised as one of most valuable tools in the healthcare provider's arsenal for improving patient-centred care (PCC) for dealing with the increased epidemic of chronic diseases. Both PE and PPC are patient-centric and thus have natural connections. In the PCC pattern, any single patient should be treated as a unique individual, and his/her health needs or preferred outcomes are the main driving force behind all decisions made by professionals. Coulter indicated that professionals should engage patients in health care, not only about clinical decisions, but about patients' emotional, mental and spiritual preferences. 33 However, in recent decades, although PE has been chosen as a top candidate for achieving PPC, evaluating PE and considering the different political and cultural realities in different countries is still underdeveloped, thereby causing a series of bias, disputations and uncertainties for both the government and public to embrace PE. Furthermore, a growing international interest in PE exists in healthcare services to fight against chronic diseases in which the evidence of the impact of PE on HRQoL is increasing but fragmented. In 2013, the International Society for Quality of Life research (ISOQOL) hosted the first symposium to officially explore the potential of PE in the field of QoL. 12 In the symposia, researchers arrived at a consensus that a framework or toolkit for assessing PE within HRQL research should be one of the directions of future studies. However, the PE-HRQoL relationship remains complicated. Thus, we need more studies that look into the complexity of this association and consider the cultural-specific aspects.
What has been added by our study
Some important findings related to PE were found in this study. Previous research has indicated that PE could be perceived as a culturally-sensitive concept that is an expression of patients' subjective feelings influenced by the objective healthcare system with which they are in contact. 6, 34 However, we found that the concept of culture is more complicated than previous studies assumed.
Besides the organisational culture in the healthcare system, the social culture may also influence PE to some extent. In this study, females had a lower utility but had better PE results. In Chinese culture, females are supposed to play the role of family caretaker. 35 In our study, the findings might indicate that the female participants who proactively engaged in health care are, mostly, not engaging for themselves but for their families. Their highly engaged attitude did not result in maximising their own utility. Moreover, although previous literature has pointed prominently that education is one of the most important determinants to explain the health disparities, 36 our study indicated that education was not only critical to people's attitude toward health care but also has a profound impact on PE. We believe educational inequity not only affect the people's health outcome, but affect their ability to navigate the system and further decrease their willingness to be involved in health care. As Field indicated in 1976, that health systems are integral components of the social system, which perform a series of functions and in turn receive support and resources. 37 Improving PE requires diminishing socially cultural bias and encouraging collaborations among different sub-systems, instead of focusing only on the healthcare system. Boutin has also suggested that culture and process change is a key strategy to facilitate the implementation of PE. 38 Although there is an agreement of the importance of PE in bringing benefits to HRQoL, 12, 39 the current evidence is generally non-systematic, sporadic and inconsistent. This study found that the relationship between PE and HRQoL is positive but varied significantly when considering the respondents' different socio-economic characteristics. Although previous empirical literature indicated that there are striking disparities in health by socioeconomic status, 40, 41 the varied relationship between HRQoL and PE was rarely empirically explored. Our study indicated that there is rarely one PE improvement intervention that can maximise all of the patients' utility or one intervention that can maximise all of one patient's utility. Much remains to be discovered and evaluated to achieve a meaningful point of balancing the PE-HRQoL relationship for all the patients, especially, the vulnerable population, eg old, low educated or live with chronic conditions. Le V Hoi et al indicated that the involvement of vulnerable population in social and health care interventions for improving HRQoL in a context with limited resources is challenging but possible. 42 Developing an effective and innovative policy must value patients' preferences and needs and consider social equity, which requires a willingness to admit that there is no-one-size-fits-all strategy to improve HRQoL through improving PE. For example, eHealth is a cost-effective way of training the young or highly educated public and patients to have more knowledge or skills about their diseases or bodies. 43 However, online information and abandoning traditional methods, such as television, pamphlets or telephone, might lead to larger barriers for elderly or impecunious people. A substantial disadvantage is that using an inappropriate strategy may inadvertently distance the patients from the healthcare system, potentially leading to some health risks, an unhealthy lifestyle and a lower quality of life. 44 As Haywood indicated, we must embrace these challenges with flexibility, honesty and openness. 12 Furthermore, based on the analysis of the EQ-5D index, our results demonstrate that even patients with severe problems regarding mobility, self-care and usual activities still eagerly engage in health care management. Conversely, those patients experiencing pain and depression tend to be less engaged with the increasing problems. It seems the physical inconvenience did not disrupt the patients' willingness to engage the healthcare system, but psychological discomfort did and substantially influenced their ability to engage in health care. This pattern is interesting but reasonable. Physical disability can encourage patients to be more engaged to enhance recovery, but mental illness can affect the way a patient thinks, feels and interacts with society. To our knowledge, no studies have directly reported the PE-HRQoL relationship using EQ-5D measurement. Even considering the other synonymous concepts, such as activation, the finding is still conflicted. Shortell indicated a positive relationship between patient activation and both physical and psychological functions. 45 However, Aung found no systematic relationship between the EQ-5D index and patient activation. 46 Therefore, in future studies, we suggest HRQoL measurements should be routinely embedded in PE studies, which could strengthen our understanding of patients' special needs in health care and help us transfer our culture and focus of PE improvement to conceptualise benefits based on patients' diseases, symptoms or preferences at different stages of their journey to improving health.
This study has several limitations. First, this study is a cross-sectional study, and the causal relationship between PE and HRQoL might be not derived. Second, due to the research purpose, all of the participants are from GOPCs and thus some problems may exist when generalising the results to patients from other settings. Moreover, no convergent validity has been tested during the development of the PEI. Therefore, the findings of this study may have some limitations on generalisability in other countries or regions. Lastly, more than 30% of the patients refused to participate in our study in the GOPC, and the absence of comparison between respondents and non-respondents might cause some selection bias.
Conclusion
Our empirical study indicated a direct relationship between patient engagement and HRQoL in HK. The findings presented that patients who scored high in the PEI tend to have a high EQ-5D utility. However, when adjusting according to different socio-economic factors, the relationship is weakened and even insignificant, indicating that such a relationship might be deeply influenced by an individual's physical, psychological or social characteristics. These findings indicate that no one-size-fits-all strategy to improve HRQoL through engaging patients in health care exists. Therefore, more customised and tailored plans that focus on the specific needs and preferences of individual patients should be designed and implemented. The findings of our cross-sectional study are limited. The potentials of the relationship between PE and different aspects of HRQoL require more substantial explorations and methodological developments in different settings of the healthcare system.
